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H \z it . — JRJC ffl v^b ti § t 7 ^ M 7 > . t 5 ; > y y y x £ * >- > y > . ~ >i y 7 
y, > 4 ^7 7' f y 7 >\ i ^ yT ^-v y y h\^tzU^Km ,] &^^-t h^f^y y yit 

jft^lHlZi ') / F^ryy 7l-)K- ') I H y y 7 > , y 7l^iylF 

^ y y 7 >\ M7xx;UMlh d r;y-M7>. 7i^fih 'J ^Kyy7> v 3 — ( D — 

/Ky 7i-i) 7ofiif iy 7noy7>, 3 - (p — J-h^->yx. — >i) y p 
h' i h 'J 7 a a y 7 >\ 7l|fi 7CBy 7>, 3-7i J Jfy7 - Pfi F '] 7 P 

P M 7 p - h >) 'J > h M 7 ^icMffl^^^ffl 2 tis tfffiJglc 

fcn^TMp D pttH^Htt^^^te^il*)b^^m^ LUo fin 'i >Ht&Wli- 

ttt^x . 3f&m$iiii$ki> =>y\tsm t n v x* u > r -j n-^-y-x^n, 7*^ 

7 - h , Mif L>r'Jn-iL-y-if iL^Jff Jx-K h ']lfL>7'Jn-i 

- M - 7* f;H^ 7- - h x^lfi^blrtt. ii^^lc^v^mtt t^^tt^lc^i-^^Sfj 

*/x. ^ffmn^mm^. ^^umt\^ rz9Y%f^^f tit^ixm^ 

6 z -f z t ib** T« . mm y A > \z *> k > X $ 45fi a* ft 2 *i . I»lo a p lUiMM t ly® 

[ 0 0 3 3 ] 

f <7)ft!l^ia*fbM x L T ti 1T f§ -f ? h ft^rt/^ffl^s z i: i)*T*§ «f 7 h 
L T ^ tc £ £ tl§ ^TUiui', Witt, 4 V 7'd tf ^ MM 7 7 N t- t p 
-f ^ f 9 * - h . A V :/ n f >i V ') - n - Y y >i y ¥ y ^ >i - >i * 9 1- - b s A V 
7nf4 f ') X (y t7f ifa*77i-M f ? * - h , fFH7^Pfi^7 N ( 
y t ^ f ^ * 7 7 1 h ) * 7 * - h , fh7t7f ^7 (y M)fyi*^770) 
f- 9 * — h . V 7 ( 2 > 2 — ^* T 'J ^ * * y > ^ ^ — 1 - 77* f - ;|, ) tT 7 S ( h 'J t* y Jl 
) *X77n^n-K tf 7s ( y t 7 f il/ t" n 7, 7 i - h ) ^ >' T -t 7^ - h f- T 7 
^ - h . t'7 (y t7f ifP*77i-h) If l>f 7^-k ^ 7, ( y* t 7 f ^ f 
o*A7i-F) if^f^-h, 4 V 7 * U Jl b ') * 9 9 J 4 Jl* 9 * - b . -i V 
7° P f ;b Mi 7 7 'JpMMfTPMl'f H-M M.'7"Pt'/H V7f TPMM'7 
T 7 'J i f ? ^ - M V 7*0 tf ^ h 'J (yt7f il*77i-F) f 7|-M -fV7p 
t';M 'J 7Mnizif 7^-M -( V7"nfih 'J ( N — T 3 J if i-7 ; 7 > f- 

igftt5M77pt"ii h 'J - n - H ^is 'i -<> **y 7. ji ib*7>mtt lc f* 

[ 0 0 3 4 ] 

*7x. H^ft^^fflv^/iMJatt^ST^^ffl^fl^ai: LTli. rj-^^^^^^7 

^->i ■? x 7 - >i ■vk^mm-z^-t z> its'® t LxitftvzmfeztLZij^X'ii* 

v»<) s , #J £ It. } + >i T >l ~z\ — >l . x f ;i t ii- □ - Ji x n - 7' o f 4 7 4 n - 4 , n — M 

+ >IT >i — >i , n — - > f ^ T ^ xi — ji x n M ^ T Jl xi — ^ , n "7° f - >i t >i 

n — >i , n — t 7 + Jl T )i u — ji , n — f y i7*n-i, n - F t y 4 7 ^ ^ - »k n 

-fF 7f y47i3-i, n ^tf y i7i3-4, n " t 7 7 f y i 7 i 3 - 4 

N >f v 7* n tf 4 7 4 n - 4 , M7 7 f 4 7 * □ - 4 , s e c - 7" f 4 7 i n - jl , t e r 
t — 77* f - ;b T Jl X! — ;U x 7 ^ > f Jl T Jl X! — >l x (-) - 2- >f4-l-7*7;-i 

s tert — - y ^- ji t ji u — ji , y ? v -<y 9 ) — >i , y ? v *f J — >i . t x ) >it 

Jl X! — ;L- , 7 P f )l 7 4 3 - ;k > f ^ tf x ;L, 77 ;U tf 7 — >l . > M >l T >l X! — Jl v a — 

7 x x Jl X f- Jl T >l X! — Jl x (9 — 7 x x ;U T ^ X! — >l , y 7 I ^ 4 i tf J - 4 F ') 7 I 
x ;L- 77 ^ tf 7 - 4- . y >' f ; i 7 i 3 - 4 , I f F > 7 ') 3 - ik 7 P f F > f 'J a — Jl 

s 1 , 3 - 7' p y y t - ji . ? ') -b -J y . ^>7i'J F ') F-^k 77 t xi - ji x t 3 7 



7 x 7 — >i . > -f i 7 i j - ^ . p — i f 4 7 i ; - ji , p-t^f4 7i;-i, o — 

/Ky7i o — X h ^ y 7 i J - p-Fry47i 2, 4, 6 — 

h 'J 7. ( y > * ;b T 5 ; > * ^ ) 7 x J - >l x 2 . 3 , 4 — h ') £ Fo^y^7 '7*7i 7 
a — + 7 h — 'Is — -h~7 V — >l . V> — — t- n 7 x 7 — n, , o — — h P 7 x 7 — v 
7 — 4. 7 x 7 — ^ , a j f a ; > v m-t F*n^y^>XT*f t F, p-tFo^y 
^> X7* ft F , p - * * ir > ^ ^ . |?-t i fy+7Fii, ^V^^Bf. 1 

, 4-ytFn^yf7?l,>, o — 7 i - i 7 i 7 — 'L-^ m-7i-i7i J-Jk p 

— 7x^^7x7— ^ . 7x7—^. 4 — 7x7^^7x7— >l . 4 — t — 7*f i^f3 

— ^ x 2-ter t-7fitFo i ri>, p — t — 7*^^7x;-^. 7'o F 

-n 7" ^ 7 . 2-ifA-6-t-^^i7iJ-A, U >/ Jl, v > # If <b 

mfrftWL®. lz fftltv^o 
[ 0 0 3 5 ] 

feigns ; ft»fgffjk:±Hfi/xJ£tt^ffi^iiii£i&m»^s ^fr^iT-^ F*a; t 

[ 0 0 3 6 ] 
[ 0 0 3 7 ] 
[ 0 0 3 8 ] 

lfFU(lil-5nmT^5. ^MH^JS jff . IS Jf $ **M1xM^ J: 9 

[ 0 0 3 9 ] 

ft^Stttlfffl^ tlfcftlt^ % LuTKib*5 nm. iff * LuJVJHfc*3 0 nmT*& *) 
. *^Sm#^;£ Lu^M^&ii. ftfcHfcfllT 1 0-10 

Z £ fr $> £ „ 
[ 0 0 4 0 ] 

>vt^ 9->imm i o ommmiznix o . 1 lv^pru 3 . otiifi. 

0. HiI*iT-f>^J:, t^i^naS^ibti'Srv^^^S, Hfc, 3. 
OSi^tgifc^ptl^ x * ^ ^ - i$ <7> x * ^ ^ - * ' , + Pel Jl + <^ ^ T <r> M f& fiR 
text LT£)-lc4x.b*iftu c i: 6»* 0 . » m<?) f£ T ^ ^^7^^ ii*<^ T z S 
C £ h' ! 2h § o 
[ 0 0 4 1 ] 

KsS"? F 'J «y ^ A tf AS i: L T tt ^ fc US $ tl ft u . #J £ it . * tr ~ >l T -fe 9 - >l mm 
Vttf $ L v^„ * 7 tf =. 7*^ 7 - Ji \z itf * L „ 

[ 0 0 4 2 ] 



Hie . t -\z 9 — 4 fbBf lzW.®tnn<7)T >i ft H ^.ffl^fr-bT JxJ£3 if fcA * tr t 
~b 7 - ^ffiflgfcfflu & z t a 5. ±IB* v tr-^ r-b ^ - ^IflU^T-fc 57 _ ;|, ftg<?) 
*F £ L u T PU It 4 0 % . n t L _h PS li 8 5 % T * 0 , J: *) $f * L o T PI \t 6 0 % . £ 9 
Lo_hPfm 7 5 
[ 0 0 4 3 ] 

_h|g t; tr - ^ r -b ^ - ^ Wflg tt . * v tr - 4 r 4 ^ - 4 % t 4 f t Fici 9 r -b 7 - 4 

_hieiH» t & £ * v tr - 4 t 4 n - Ji\t . ia^- . * 'j tr - 4 % y > ftl- £ z h ic jc *) 
Uhftz, *r y itm 8 0 ~ 9 9 . 8 * 4 % <7) # tr - 4 r 4 n - 4 k: ffl ft % 

ttz. _hlS* 'J t°x.4T4 n-4<7>S£-K<7>£f * LuTPSli 2 0 0. $f $ L o _h PS It 3 0 
0 0 ~Z3b&. 2 0 0 *IT'*5 Uhft^^h%if=> x <t> T i" § 3 b 

•j, 3 o o o *m.z.h t , mmm^f&m^^m < * 9 . ztz. mmm<r>w&t)*±% < % o 

5® §\ finite a*® < 4 § C b 6 s * 3 . «k*l$f*LuTrai±5 0(K «fc»J#f*Lv^_bKli2 
0 0 0 

[ 0 0 4 4 ] 

±E7*7 , tKI:LTtt^lcKSdnf, -Jftfc. n - rf f 4 t 4 f t K , >f;^f^T 

4ft H , n-»'LiTiftF\ 2 — If t^f 47'l-f t K v n — ^^fy 474ft 
K x n — ^" 7 f 4 t 4 f t K , n — J — 4 t 4 f t K - n — f -> 4 t 4 f t K . £ 4 u T 

4 ft Fx T -b h T 4 f t K . '5^X7^ft|«| > MS* , N10W74ftHi , ffl 
V i "?? ft -5 , 4 T* «t » n — ~f f 4 T 4 f t H * n ^y474f t F< n - ^* U 4 T 4 

ft K *»*F U L < , ^StlLOiSII() f 4W7*f474ft h'T'cbS, 
[ 0 0 4 5 ] 

Ife^oTMb LT«!f#lcPfl£2ft1\ tfiJitf. -ISttWi^fi, 

^ if ^ ti s . 

7 X f U > 7 'i =3 - 4 . h 'J 7' a tf U > ^ V 3 - 4^<7) 7 V 3 - 4 . psspft. 4 v fiSBt. 
^7 7'n>Jt. 2-x^4pf&ft. ^7' ^4 ft. n-*?*4$K 2-x^4^^r>4ft. 

74^>i(n-;-4i) . f > >im^<n-mm&ifmwkt <r>sxm\z ± o -rn^nt r 

'J 3 - 4 X f 4 )b»^ If <b ft £ . ft )b^T* t . h 'Jlf L>r'j3-4-y*7^P>|l 

7, f 4 . h 'Jif L>7'Jn-4-y-2-if 4||iX7i, MJif L>r'Jn- 
i-y-n-t^'HxXf4, h ') If L > -T 'J 3-4->'-2-If4-v^yiH 
x X f 4 #<^> h 'Jif L>r']3-4f WMT- -5 . 
[ 0 0 4 6 ] 

_hie#MS14^^^x xf 4^5jM^Jh LTli, T> ; t°>^. t - < ;'■ :• ^ . t -b 

7 4 >^^#JSStt^*SiEi: . ^IS4-8wfi|tXii^M74n-^x7,f;i 
# lb* ^ If tl 5 . ii^T'i y7-f^^y>|lXf4, * t * 4 T -b 7 4 > H X 7. 
f 4 x 7* -f- 4 77 4 t* h — 4 T ^ t>|lXf 4| ilT* ^> S « 

4:E4r It 'J > i&^i oTISffJ i: L X \t . M x. It. P)^K/if4*X7i-K 4 V f > 

4 7 x 4 * X 7 x - h , h >J 4 V 7° n t 4 * X 7 x - h ^ tf h ti Z> . 

[ 0 0 4 7 ] 

Mtttfj^ 1 0 0 ML&m\zttLT 2 0 III, tf ^ Lv^ _hPStt 1 0 0 111X^5. 201 
il*ST'i,§ i: . Illtt^firt?-C t &3h f K 10 0 IMi^iiS t . ^MM^ 
~f V - F T 7 h c T 21 Bfl'14 T L . 7 <^ >i:^M * ^tv 

S<45:J:i^5. J: 0 $f £ L v^TFSti 3 0 J: v ) $f S L K FS l± 6 0 M 

[ 0 0 4 8 ] 

4ilSaia^b-b^7 xW^P^Hti. H4c g#7ji3SM^^44-tS z i: Lv>. 



&muii*itf-M\zm\*t)tiZo ±§st ji ii '> &mujkv/x\$ t >i # <) ±m^mu tun 

$fk:IE£5*ii\ Mz.it. 77 a. -hvwu. v r*>- o uW^UfrWW hfih, _t 

i^u^mm-r ^mt Lxatf icFi/H$ ti-r . tt + 'iwi. ^*->>im. mm. m 

m&w<?>*>i$>m<7>ii®m. x\t. urn. mweW<nm®m*¥wbtiz, 

[ 0 0 4 9 ] 

t >i j] 'i ^muR ut >i Ji 'i ±m&mMi}* * ^sk, 2 ~ 1 6 ^ 

[ 0 0 5 0 ] 

_hE&iH&2~ 1 6 <n^mwt<naj a ue, xii. ^7 t LTtilf 

A . 7'nft>i*'l r )iA, Z-if'^^l^r^yOA, 2 - x f - ;i, -f 9 > $ 77 'J 

v^iiS. zti^it^-^xm^hiix^ «fc < . 2M_h^M2tiT*t iu. 
[ 0 0 5 1 ] 

ISli^bt 77^ xfflt^ Hie fell- § Tier * 77 '1 &V/Xl±. t^t7V±M 

1 0 OtiilcWLTO. 0 0 1 ft * L oTJKti 1 . 0lIS?fc5. 0. 0 0 

±Rlli 0 . 2 S*§&T*-5o 
[ 0 0 5 2 ] 

KE^tI-SMM tLTIt Propanedi oc acid, [(4-methox 
yphenyl) — methyl ene] — dimethyl es ter (CI a r i 
an t nU : Ho s t a v i n • P R - 2 5 ) f^vo^ix^fi & iBi ft- JfeUft JJX HI . & 
V/ Xtt, 2 - E t h y 1 , 2 '-ethoxy-oxa 1 am 1 ide (Clari 
a n t nm : S a n d u v o r • V S U ) f^y^lTzU' &*S?5^iMMJ WilT* 

[ 0 0 5 3 ] 

_LieSsftJi&«M t LT it, z effete t^*i>^a<?)^> h 'iT'/'if^ ^>'/7i7 

_tte -< > h 'J t n ^.m^mmn nxu, wis, 2 - (2 '-tHn^y-5 

' - >f ^ > '/ h 'J T - >i (Tinuvin P . f- ^ # -f ^ - it®| ) . 2 

- (2 '-tFD^y-3 ' , 5 ' - i> - t - ~f * >l y x ^ Jl ) -<>'/h 'J7'/-<1 ( T 
inuvin 320. * #4 3 s - #81) . 2 - (2 ' - t - 7/ 

^ - 5 ' - 47i-4) - 5- ?nn^y'/F -)7-4 (Tinuvin 326. 
* *M *f - ftSSI ) . 2 - (2 ' , 5 '-i?-7M7i^*) -<> 

'/I ')7'/-4 (Tinuvin 3 2 8 . * >* If A *?- ftU) W*? . L A - 5 7 ( T ■f ? 
77 T - 77" 7. ft M ) f^ty /-f 7;y &<T> % <T> If b tl § . 

J:ge^> >/7 x ; >^^^^nSiR^J fc LTfl. fjxii. ^- 7 ? ^> >/> ( C h i m a s s 

0 r b 8 1 . * 77* -i dp - ftgy ) ^ 6*38 If <b tl § 8 

_hl£ h T^>^ifig^JjiiftJR«lJ t 1X1$. Mz.lt. 2- (4, 6-y7i-i-l, 3, 
5 - h T 9 > - 2 - A >l) - 5- ( ^ * > 'l ) t*<s V ~y x ; - >i (Tinuvin 

1 5 7 7 F F . *>*il A ^-ftM) ^^#lf ^ tl*. 

±ie^> • »/x - h & t L T l± . M z. It . 2 , 4-y*-tert-^f*7i=*-3, 5 
-y-ter t-T'f^-l-bFo^fy^y'/i-h (Tinuvin 120. * 
if A - ) ^ ft' 1^ If ^ tl * „ 



[ 0 0 5 4 ] 

±em^t h i± ft => * m ^ m m \z $> it § ±sfi^«JK j?j « #4tm t l t a ftc pi^ $ *i 
&v**>», LuTffin* ') ^~JiT*z9-Jimm 1 o oiiiicWLx o.oi Mmm 
. n $ ±mn 5 . oiiiTJ>§. o. o i t . mn-mmwnwm 

t:fc**fc5. i •) £F£ LuTFIli 0 . 0 i ») «f * Lv^±PRli 1 . Ofl^T- 

[ 0 0 5 5 ] 

Sx^^^-SF^ttlC J:*WJj&<?)feSfl:%jaiflHj-tSfc*>lC. M i. If 7* ;U - 4> 7M 
[ 0 0 5 6 ] 

ISJtLTXtty -Jn->t^k III. ^HKiLM. m#47ifSM. ffliMM. IMiUx 
[ 0 0 5 7 ] 

iieaifkKihffJi: LT little Rl£;* ft? . 7ij-i^t^LT, fllitt. 2,6- 
Di-tert-butyl-P-Cresol (BHT) ( ftfe ft^M |~ 5 7 4 
-BHT ( i9 £ ) J) . rhHX- [ 4 ^ u > - 3 - (3 '-5 ' - ^ - t - ~f * >i 
- 4 — t K o y 7 i ^ i ) 7"pft^H 4 9 > ( 4 ^ # ; -v 7 X 1 0 1 0 , f- ^ 

^4 ^r-aty) #*^if >btii. 

[ 0 0 5 8 ] 

?^LA-57 m&ti) J^^lfbft-5, 
[ 0 0 5 9 ] 

_hie^tt x V =i - y * 4 >i t L T litt IC K£ $ ft? . Mz.lt. n & US 5 5 - 2 9 9 5 0 *f 
i>ffiT'H^^ *ITV>* «fc 7 ^it^y^^y 'J n - > t 4 ^ . x-^ n - > * 

4 ^ . x 7 S t- n > M n - > t 4 4 . T 5 > > V 3 - > * 4 ^ . # n, jK >' ^ 
is V n - > * 4 ^ # ib»^lf h ft £ . :iib^)ttty 'ln->t^Ui 4&lc . *'Jyot 

Jiie^ttv 'J rj-> 4- 4 'K7>#TS*>*7* LuTRitt 8 0 0 . *7 £ LuJiPIli 5 0 0 0 ? 
, 8 0 0 5fcSf?*>S t . $km^<r>fttEitl}*&m Z t h*3b *) . 5 0 0 0 $i£St 

LT^7 7s h ^flf-Tu^ffiT-t-S C h)b*$>3, LuTPUtt 1 5 0 0 . ± 0 ft * L 

v^±Kl± 4 0 0 0 
[ 0 0 6 0 ] 

-hfejsf&^fc-etf^ 7s ffl 43 p B ^ ic ^ tt s 4- 4 >i<r>^m<r>n z i^r 
m\$x ') \£->it*z 9 -Jimm 1 0 0 smsmcw l to. 01 tti. * tv^psii 0 

. 2 11^355, 0. 0 1 h . P^MlC J: -5 fb^> Kih^] H rD7> t 

ZZZtfrb*) . 0. 2 tiltigi 5 i: . ftflB k 41 >S tt ^ H h 4 "9 . f# ^ tl S 

^ffl + ffi^^^Bilc 7' -F77F 7s t<7>&%tlt}*&TtZ Z t &3h% a 

J: v t Lv^TFUli 0 . 0 3lli. J: *) tf * L o _h Uli 0 . 111^X^5. 
[ 0 0 6 1 ] 

Tzfzt, zn^co<muMt)*^^WT*m^^n&M^^>i ^-m^-ffl. si<a, 4^t^ 

HftJR-t-S «k 7 *44MT?*>*Sfrtt. ^^Iwas^iitictft^i^-?, *WM4^S 
[ 0 0 6 2 ] 

S/M?R'£^*lHMffltt*#JSt-5 t . ^ffllBlC ti. 0. 1-1. 0mmT'l,Ki: 

Lv^ <k^tfiL<tt. 0. 3~0. Smmt'i^ z <r> I'd ffl J: *) t 7v § a t li . a 



<?) x * ;i, ^ - j^t^ if n & us it \z -t & &m fr&Z, 

[ 0 0 6 3 ] 

±.&j&m-&t>-£#7 xffltf P^JUli, 1 0 MH z Cfcl+Sifciim^ibM . 2JilT, &^/x 
li . MM t a n <5 ft* 0 . 0 1 0 OMHzicteltS tfcSSM ft* 3 . 8 MT . Ik 

U/Xlt. MUsE& t a n 5 ft* 0 . 0 1 G H z £ £? tt £ ItMM ft* 3 . 3 WTX 

A V/X ii x i^^iHJl tanSA'O. 0 8 U h"T 3h £ z t ft*£f i L u . ziUciD, 
& n& « ftg ft* ft *i <7> £ S . 
[ 0 0 6 4 ] 

m'\±'an^*m^tzM&x$>-?x ^-fj^Mti-ts ; tti $ . 

^ata^-e^ ^ h ft*?§ s. 

[ 0 0 6 5 ] 

e(M*p B iEt±. mw&nmmt t£ z^nitmm^v? o %w_h. ^ft^M^ftAT v 

ft*l. 0%W±. ftJI 3 0 0 - 2 1 0 0 nm<r>tilM®t&T'<7> B tt33i#* ^ 
8 5%WT\ --fXfftft*l. 0%WTT*«. 

[ 0 0 6 6 ] 

xs^l^M* i: tt. 3 8 0 - 7 8 0 n m<^M^teji£ft 07fc^M«:tn* L , J I 
S Z 8722(2000) r fe^I'J feh & - /xtt & «ii fe J , j&V. J I S 
R 3 1 0 6 ( 1 9 9 8 ) |~*#? ^i^SI* • Jxtf* • • B tf&flSCi#**>lftB* 

& J ICMLTJ|< 3 8 0 - 7 8 0 n m<?) ft ^ isJ T<7) of ^TfeBS -5 . isfc, 
HTm^2lii$$fbi: a. TlSit (3) T^StlS. ^x^^ ^-^Mtm^mMiM 

m^^>i^-mmm^n^wk^-fh z tx-mzzifrt-tz, 
^mJtmmmt catv) =t v tm^*>i *?-mmffl&) 
-Tv (m^*>i*?-mmmm) (3) 

[ 0 0 6 7 ] 

+ Willi. ft^!$3 0 0 - 2 5 0 0 nm^Ummm^m^mT^i *>. ft^tsU 
2 0 0 - l 4 0 0 nm^jiji$fi^>ft^|iJ^T a ft* 1 5 . 0 %M±.. RV/XH . ft£3H 
isS 1 4 0 0 - 1 6 0 0 nm<ojgi8$fftftte<7>gija-T b ft* 1 0 . 0 %ttT, j&V/Xl±. ft 

1 6 0 0 - 1 8 0 0 nm<r>mj&mfeftii.<r>m£T c ft* 3 . 0%WT\ &V/Xli. 
ftjfc«l 8 0 0 - 2 0 0 0 nm<r>mM*ftfti$.<?>®&T ab*2 . 0%KT, &V/Xtt 
. ftJI^Jt 2 000-2400 nmtf>2S5fi*l»#ffi*>#J£T e ft* 2 . 0 %1UTT*>S. 

ft\z. ikM^^mixvm < %z : <!kMm®fr±mm\zihz z tx, &mum<n±.ft 
^mt-Z z t ft*-?§ s. 

[ 0 0 6 8 ] 

ascM + ran^ai^tt^ii. j i s z 8722 s^j is r 3 1 0 6^s^ii 

^S($fflvK M^ft-t^ Z t\z Zt &XB 780-2 1 0 0 nm<7> 

ftfrmmm&T i r le £ oTfFfffi-TS 3 ttS, #^^^®*i:a. TsfisK (4 

) Testis. ^x^;u^-^Mtt^:^*^ll]gji*ft^. ^x^^^-^MttHU^*^ 

( A T i r) = T 1 r ( IS x ^ ;u ^r-^Mtt^:) 

-Tir (m^^'i^-mm^m) (4) 

[ 0 0 6 9 ] 

_hie*M 45 PhIIS ^fflv^T * S ^ i5 Sir ^ 7 £ fz. ^mH<^ 1 o 
[ 0 0 7 0 ] 



BHHX77*7 *£f£ffl"t5 C t ^T*S > 7D-h^^7 7. x i§1^7 A, S#C#7 

a, f3Ay#7 7,, iA^I^^, #fe2*ifc*c#7*. *#<7>1r«l#7 
a frmw hfih, tz X 1 , Eifft iM ^7A^ffli^:t^lLu. 
[ 0 0 7 1 ] 

_hfE$tifcfti8fcJK#7 7 N i: LT li^ic PI)i££ jb*. &^T*^ 7 'J -> 77*7 7. fc*#F:ilT* £> & 

. ±ie&jftifciK# 7 «m^5S$7 5%&±. $m«9 o o~i 

3 0 0 nmlcteuT]g.Ti^^6 5 % iilTT* <f> £ #M£ifei|X # 7 X £ ffl u *U£\ littMf 
<7>*5HH77 -v M4fc* 1 3 0 0 nm «k *) &)&&mx±% < . 9 0 0 - 1 3 0 0 nm<7>MT* 

R 77 -v h $ * fa _h 2 -if -5 z t **T § 3 . 3 =k i & M M # 7 x li . tf ffl m 
%J*A)itplW<7)^7X<7) , 7^. SfJ £ ffl U T t «fc u L . W^Al;ffluTtJ:u. 
[ 0 0 7 2 ] 

_LiC77*7 7,<nj$& t LXli, ffljit «fc o Tilltji^^ titili ck < . St £ £ £ *i S ^7;? 
14 4 u *^BHTfflu 5 ^x * ^ ^-*6^«&JR-t SttlTi § li £\z li. 
<z> x * ^ ^ - «M14MX lc 4£^iisg&lc&<*l+tili*<b4u. 
[ 0 0 7 3 ] 

*%B^^b€^f7X[i, +%a^^b^^7 xffl^^i^ffluTi'^ : J:l;l; •) , 

<7>£ft«§'J 3 *U S3f)Tlltt, ft TV* 5 Z h frb . lili, 0|$^7P 

>^#7A, ^n'^7X, '17^77, t-7^/7X I ta^fi^$#7) $ 0 *fo<7> if 7 

m^mx*? ^wizftmizm^z z t mis. 

[HBA^H] 
[ 0 0 7 4 ] 

*?6BfllcJc'K ^SttMlC J: 9 »«$tlfc3aE^'ttt»3S^%fflV^fcSfr-e*)oT ! tx ffft 

fc7fc^ttft&£&W?S -£#7 7,fflf^^^^f#^ 3 t SM^blt 77*7 7, 

m^m^scR/^ aiA^^-tf u=> ^m*mm. ?kv. #7 * z t a* 

[ IS ffi ifc -* -5 A3 flg] 

[ 0 0 7 5 ] 

6 T % M m * m if T * H hjj * g tc if L < ife Bfl f -5 * » . * H Bfl i $ z ft h % M ®. J <r> & ic S 
£ ft £ ^Ttt&u. 

[ 0 0 7 6 ] 

(^MflJ 1 ) 

( 1 ) MttM^ltBWS 

J&tKM LfcX ? ; -Jl ( + *7^7? [C . ^'IWIt HT^h7lF^yy 

7 > (iifiy KBE0 4) t 2 11% i 7 iciSfS^, 

1 o o°cict i ftf p B na%aL/i i Tom* ( = #^M?±fty) * 2 oiixti-u 1 \zm 

^7)fi^^ii,^7>»^lc J= 0JR Lfco f L feliT £ 1 5 0 "CTMIlt h z t 

icH, iEfb7-^^T^Hi^«lII5*lfc I TOM^tf fc. 

[ 0 0 7 7 ] 
( 2 ) afitt^S^^^'STM3iJ>S^<7)^M 

2 - [5-7aa (2H) -^>'/F')7-i-2-^H - 4- >^^-6 - (ter 
t - ~f * 'l ) 7 x 7 - ;u ( f- M • 7 N i y ^ ,1 =j- A ■ 7" 5 77 >i X ftU T I N U V I N 3 2 

6 ) . ra^t^ 7 x ; -^g£ftP£ih#J ^-l±m. l>ilf)v?7, 1010) 

s 2 - x f- ;|, -4- > "II ( 7- 77 7 t- 7. 7 nm ) * >f?f$ ? it K V X U > 7* V 3 - >l\£ 
7, ( 2 -x^;u -sdf-^ ; x- h ) (WftfEeiaSftHI 3 G O) iC^fLT. mit^r -1 MlZ 
J; ») Hffl^Ii^ iifc I T 0^*5^** >) * * i, T >\, * l > T >i * >i v * - >l j: - t >i ') > 
iiXf)i (H-XH?iM. 7'7^-7A2 1 0G) SSI^fcin-Ji ( + 777 



[ 0 0 7 8 ] 

(3) aafcttfim^* + ftta 

Uhiitz I TO«i^#MMig«7-7 x m§ict* ') x-'i-r+y-nmm (fit* 
C^IUM x*u-y? BH-8) tliL, ffffUitc ± HI* ►} >- h^lc|¥L 
ffiLT. J¥2 7 6 0 a m <7> ;b ■£ # 7 *ffltfffl|g£^*z. f *l<? *l<7>fi£y><7> ft&AfflfiKli 

[ 0 0 7 9 ] 

( 4 ) *<7>ftSI 

i TomnT^^mm^. ^<nnm^<omm^y h #5 7. (^3 0 cm x 

i30cmX)l^2. 5mm) TftAjAA. Ztl^A^-y 7 p«g A*U 2 0 tor r <?> 
0 y> H^m L £1% . H&m Lfciit-7*>i:iL, H \z 9 0 °C T* 3 0 y> Pel ffilf 
looISn 7. Lfc. 7. <7> J: "? tc LTXf!I±^2 *l £ b € # 7 ML - 7* ^ 

X' 1 3 5 °C . JEE^J 1 2 k g/c m 2 2 0 ftfflffi^fcfro . ^ b it if ^ ^*%tz. 

( 5 ) ^x*;udf-«ltf>Mtf 

# "b n £ b if 77 7 x tc. |x^ J ^-itLTX-M--uV*, & y\ 7. - - X e ttj 
[ 0 0 8 0 ] 

5 c mX 1 0 cm«MI*> 7 ;u fj? ®l L . WT^^frT^^W^^a^HHfe^ff o fc. 
&S*^E : r 4 A-^-UVfx?- SUV-F 1 1 M) 

U V&Jg : 1 0 0 mW/cm 2 

: 2 9 5 - 4 5 0 n m 
7' 7 -y ^UifiS : 6 3 °C 
^gflfflttfiS : 5 0 % 

: 2 3 5 mm 

mw^rn : s o o m 

[ 0 0 8 1 ] 

5 c mx i o cm^mm^-y 7>i*ftmi. MT<n%ftT**mn<7>t>yt;<7>mM*iT o 

■US* >'. iff :SuperXenonWeatherMeter SX2-75 ( 

UV»S : 1 8 0 W/m 2 

"7*^ -y 7 A^;lfi(* : 6 3 °C 

^gflffittfig : 5 0 % 

mm : 3 o o mm 

[ 0 0 8 2 ] 

(HI&0J 2 ) 

Sic J; 0 . ^rbif ify *m*mm7ku£t>it#7 ^ffU L . ^-^MLfc 

[ 0 0 8 3 ] 

(HM#J 3 ) 

4^'MM HT, fF 7iF^fy y ^x^nb 1 }!;, 7<i;-Usec-^fL-F 

(jiiBff7 t 4>t- 5 ^^ani, asbn) ^m^tzWAitmmn 1 t^ti^^^ic * 9 . 

^-b-yrTy^ fflJg&U3-*>t!: 777 *£ftS!lL. M x * ^ dp - jfcftfc Mtt L fc. 

[ 0 0 8 4 ] 
(HSfctfJ 4 ) 



sb <t> i $imz x 2 nf m ffift-t § z t iz j: ») mm * t ^ ^ 7 T * c l tz 1 t 0 t n tz 

c &lc. ^JSftfll 1 i: |b]*|<7> Tjvitc J: ►) . I T OMT #*Rrffl9J^5ft^fViS! L . 

[ 0 0 8 5 ] 

(UlitfiJ 5 ) 

'J >^<t> 5 %tK>§»ICT I TOI* (H#^«a$S!) tif'WItL^^b, HI® • flft 
3 -tt . fecv^ X L flfr* •& 1 0 0 °C \Z X $ * -5 C i: tc J; *) . ') > W><r> M L f- I T 

ltL41) , b> M • lift 2 -tt . §SuT NHX L WtX* 1 0 0 °C iz X m% $ % £ Z t ic J: 9 

[ 0 0 8 6 ] 

6 ) 

'J 5 %^&m\zx I TOIt^fatMWLi-^b, H$i@ • « £ -tt . ^uT0iK 

1 tzm^ i o o °c\zxmm$ z t \z * <o . >)ymtommttz i Tow^it. z 

') *y U , U ft V 7 * is O A , jg ffc ^7 ^ ^ ^ U x fSI+PJOA, h 'UtFP^y jf^L 
r 5 ; > ? > ic J; >K Na+=14 2mM. K + =5mVLMg 2 +=l. 5mM. Ca 

2 + = 2 . 5mM, C 1 ~ = 1 4 8 . 8 mM . H P 0 4 2 ~ = 1 . OmM. S 0 4 2 ~ = 

VM^fL2 -frfc. ^uT0i|X L 1 0 0 t lcT$B$2 -t+S C tCJ: »)*&t;<7 

nT*ifflft«Sl$ti/;I TOi^Si/io iXlc. ^MfJ 1 t mtt<7>Ji%\z «k 0 * I TO 

[ 0 0 8 7 ] 

7 ) 

> h *s => y (ffffi> V KBM 5 0 3 ) fcfflofcJJiftttigttfll 1 Ib]«^ 

fc. 

[ 0 0 8 8 ] 

^ffittWt L T , Th^xF^yy^y^ftb 1 )!;, 2 - (3, 4x*^^^^n^^ 
yi) If if 'J > h^yy7> ( f a M ^ 'J ^-yfH, KBM 3 0 3 ) fcfflufcWfttt 

[ 0 0 8 9 ] 

(HS^iJ 9 ) 

•J n -> a$y. kbm i o 3 ) Tkm^rzWY\$%$km 1 t Nii^^at * . ^bt^'7 

^ ffl + H ^ V b 1± ^ 7 7. § $s| L . ^ x ^ >i * - ,^ § m It L . 
[ 0 0 9 0 ] 

(#%#J 1 ) 

UTa^TStt^MlcTffiULTv^n^ I T Ottif ^fflutM^lilil 1 h^+i^^vi 

[ 0 0 9 1 ] 

< IT fffi > 



*s*£ft i . m 2Rum 3 t^-to 

[ 0 0 9 2 ] 

TM T 0'm±={'<VftWL%km-&U&. mmLtzo m&\$ 3 M mX 4 M m<7>fEB£X 2 

0 0 0 0 ^T-}M!£ L . ^jli^itt+T* 3 f#tc^| £ # li L fc. 

mmmm. mmmmjmwm (n^mifpfru^^nm h-zioofad 
m^je : i o o k v 

mtnftm^u ^i^^oF-i, (5 ^t*^^aai em-ultracut • s 

) 

: RE I C H E R T - N I S S E I - F C S ( M mi] 81! > • * ^ A 7 4 ^7 1*^ 
FC-S1) 

+ 4v : D I A T 0 ME ULTRA CRYO DRY (DIATOMEtt^^ 

ft®!) 

[ 0 0 9 3 ] 

( 7 ) £ b % tr =? x <^ sj M^jg ii $ ^ fij % 

flie^Tt^stf (swsiffFfrassL u- 4 0 0 o ) lt . j i s z 8/22* 

WJ IS R 3 1 0 6l:$MLT, 3 8 0 - 7 8 0 nm«»i|f!lT^5llltli$T 
v, 300~2500nm<7> 0 T s * SV^ CIE1 

9 7 6 L * a * b * H^&lc fc tt 3 b * 
[ 0 0 9 4 ] 

(8) #«3Sii*^iJ;£, j&V. M'M<7>fF{ffi 

SI«fel7 8 0 ~2 l 0 0nra^)fi#^i««^$^liI$Ti r$J I S Z 8 7 
2 2 7kU]\S R 3 l 0 6sBK<?)Si#R*fflv^ ^fttS C t IC J: i 
<b ti T i r <r> ± /Jn \z «k *) . -If # 7 X tfo a^tt fife ^ IT fffi L fc . 

[ 0 0 9 5 ] 
( 9 ) # b -If # 7 X <^ 4 Xf|<7> iffffi 
Si^A^-IIItt^^blf^^XW^^Xi (#•)«) ^ J ] S K 6 7 14(1 

995) rr L ^^ffl > ? ? 'j * mmm j tc « l t -i se l ^ „ 

[ 0 0 9 6 ] 

(io) x^itfitt, ^\ w^tt^iffffi 

_h |S 4 x n — 4 > ■+ -v ? xffi . & v , ±£ C I E 1 9 7 6 L * a * b * fl^&£ Js It £ b 
[ 0 0 9 7 ] 

ftfitt. It ft 14 Mi, 44HS 4 xn - 4 > +7 ^ 7.fi^fb, b^fl^fb. ^v, 
ft 33 it « ft let IT ffi-r 3 t tS. t£b*>. ?h') v ? ^mm<7>^i\:\zftj . 
ft33i#$#T. 4 xu- 4 >t-'V ? Mfi<7>_h#. b *ffttf> ±#<og£u**ftuJf W 

[ 0 0 9 8 ] 
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[ 0 0 9 9 ] 

ft 1 . m 2 Jkvm 3 <?)%MM 1 - 9 <7>jfSH J; >K I T OM^-li + ; Ay-4T-fi^aL 
[0100] 

. Y I {$.RUh *ft)b*±# LTu §:t*^i)^ s 

[MH_h<7>flJfflo]"ftgtt] 

[0101] 
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